. Alcohol use and trauma exposure among male and female veterans before, during, and after military service. Drug and Alcohol Dependence, 133(2), 615-624. doi:10.1016/ j.drugalcdep.2013.08 
. While some studies have used AUDIT cut-off scores to categorize participants as alcohol misusers, others have used continuous AUDIT scores (i.e., Evans et al., 2010; Foran et al., 2012; Mulligan et al., 2012) . As might be expected, AUDIT scores for those seeking treatment are higher than for a non-treatment seeking population. Among Australian military members entering treatment for alcohol use, the average AUDIT score was 14.4 (SD = 10.62), whereas Foran et al. (2010) found an average AUDIT score of 3.96 (SD = 4.27) in a large representative sample of active duty personnel.
Trauma Exposure, PTSD Symptoms, Depressive Symptoms, and Alcohol Use
Recent research has shown that posttraumatic stress symptoms (PTSS) and depressive symptoms are associated with traumas occurring before (Clancy et al., 2006; Maguen et al., 2008) , during (e.g., Jacobson et al., 2008; Ramchand et al., 2011; Rona et al., 2009; Vogt et al., 2011; Wells et al., 2010) , and after military service (Clancy et al., 2006; Solomon et al., 2008; Stein et al., 2005) . Moreover, both childhood abuse history (Rosen & Martin, 1998) and mental health symptoms prior to deployment (Jacobson et al., 2008) are associated with alcohol use and alcohol-related problems. Thus, it is possible that the totality of lifetime trauma experiences, including military-related, contribute to alcohol use among veterans.
It is also important to recognize that trauma-and depression-related disorders are often comorbid, which may put veterans at increased risk for alcohol use. In a study evaluating selfreport measures of alcohol, PTSD and depression of 119 Army National Guard soldiers, the conditional probability of being categorized as having an alcohol use disorder was 7% for those without PTSD or depression, 16.7% for those with PTSD, 22.6% for those with depression, and 43.8% for those with PTSD and depression (Marshall et al., 2012) .
A number of models, such as the "life change model" or "vulnerability perspective" contend that repeated stressful life events exhaust future coping resources and increase vulnerability to subsequent negative experiences such as those that accompany war-zone deployment (e.g., Hobfoll, 1989; Holmes & Masuda, 1974) . Research with veterans (Kehle et al., 2011) has shown that alcohol use may serve as a mechanism to cope with stress and negative affective states (i.e., the self-medication hypothesis; Dixon et al., 2009; Ullman et al., 2006) . Although it appears that PTSS and depressive symptoms are associated with alcohol use among veterans, it is unknown whether this relationship is equivalent for men and women.
Gender and Alcohol Use
Men are more likely to drink alcohol and the rate of alcohol abuse or dependence is approximately twice as high for males as females (Substance Abuse and Mental Health Services Administration [SAMHSA], 2010) . In contrast, women are more likely to develop PTSS (see Tolin & Foa, 2006) and depression (Kessler, McGonagle, Swartz, Blazer, & Nelson, 1993) . There is contradictory evidence concerning whether combat exposure has a stronger association with mental health symptoms for female compared to male veterans. Some studies indicate combat exposure has stronger association with PTSD/PTSS (e.g., Irish et al., 2010; Skopp et al., 2011; Smith et al. 2008 ) and depression (e.g., Tanielian & Jaycox 2008) for women; however, in a seminal study of veterans serving in Iraq or Afghanistan, Vogt and colleagues (2011) demonstrated that women were as resilient as men to combat-related stressors. Nevertheless, gender differences in rates of substance use and mental health diagnoses suggest it is important to recognize that women and men may perceive (e.g., Irish et al., 2010) and/or may respond to (Tolin & Foa, 2006) trauma differently. Thus, the relative contribution of risk factors for alcohol use among traumaexposed men and women may differ.
The purpose of the present study is to examine how trauma exposure, PTSS, and depression symptoms, are related to alcohol use among veterans and military service members, and whether there are gender differences in these relationships. Given statistical advantages to using continuous scores and concern that that dichotomization may result in incorrect categorization (see MacCallum, Zhang, Preacher, & Rucker, 2002) , our primary questions assessed how continuous measures of trauma exposure, PTSS, and depression symptoms, were associated with continuous AUDIT scores. First, we hypothesized non-combat related traumatic experiences before, during, and after military service, and combat exposure would each have direct effects on PTSS, depressive symptoms, and alcohol use (direct effects model). Second, we hypothesized that PTSS and depressive symptoms would mediate the relationship between trauma exposure and alcohol use. Finally, we explored whether these relationships operate similarly or differently for men and women (multi-group model).
Method Participants and Procedure
Secondary analyses were conducted using data from the Mid-Atlantic Mental Illness Research, Education, and Clinical Center (VISN 6 MIRECC) data repository of OEF/OIF veterans and active duty personnel who served in the U.S. Armed Forces subsequent to September 11, 2001 . The data were originally collected between July 2005 and March 2012 during a single research visit. Participants were recruited via mailings, advertisements, and clinic referrals across the four VISN 6 MIRECC sites and provided written consent for their participation. The original study was approved by all four VA Institutional Review Boards; this de-identified secondary data analysis was approved by the Hampton VA Medical Center and Old Dominion University IRBs.
Data were available on 1,825 participants (1,450 [79.5%] men; 375 [20.5%] women). The demographics of this sample match the demographics of the original study sample. The mean age of the participants was 37.4 years (SD = 10.0, Range = 19 to 66). Sixty-three percent indicated that they were stationed in a region of conflict during OIF or OEF; most had been enlisted (91.7%). See Table 1 .
Measures
Traumatic Life Events Questionnaire (TLEQ; Kubany et al., 2000)-The TLEQ assesses 23 types of potentially traumatic events. It provides a 7-point response (never, once, twice, 3 times, 4 times, 5 times, more than 5 times, which is scored a "6") format to indicate frequency of occurrence for each of the trauma events. The TLEQ was adapted by asking participants to indicate whether each trauma they endorsed was experienced (a) before the military, (b) during the military, and/or (c) after the military (Clancy et al., 2006; Dedert et al., 2009) . Three scores were computed to provide a sum of the mean number of trauma experiences occurring for each time period. Consistent with the DSM-IV diagnostic criteria, the participant must have endorsed fear, helplessness, or horror in response to the trauma for it to be scored as a traumatic event. We removed the one combat-related question to assess non-combat trauma that occurred during military service and to eliminate overlap with the Combat Exposure Scale (below). The TLEQ has good test-retest reliability (Kubany et al., 2000) .
Combat Exposure Scale (CES; Keane et al., 1989)-The CES is a 7-item self-report measure that assesses wartime experiences (e.g., "Were you ever under enemy fire"). Items are rated on a 5-point scale from: (1) 'no' to (5) '51 times or more' or 5-point point duration (1) = 'never' to (5) = '7 months or more', or 4-point frequency (1) = 'none' to (4) = '76% or more'). The total CES score was used in the analyses that follow. Among those who deployed in support of OEF/OIF, men were more likely to endorse at least one combat experience (i.e., 92.6% of men and 85.1% of women, t(1133) = 3.36, p < .01). For the majority of OEF/OIF men and women, combat exposure could be categorized as light to moderate (77.4% of men and 92.0% of women, respectively). Internal consistency was .88 for men and .80 for women.
Davidson Trauma Scale (DTS; Davidson et al., 1997)-
The DTS is a 17-item selfreport measure that assesses DSM-IV symptoms of PTSD symptomatology (i.e., reexperiencing, avoidance, numbing, and hyperarousal). Items are scored on a 5-point frequency (0 = "not at all" to 4 = "every day") and severity scales (0 = "not at all distressing" to 4 = "extremely distressing"). The DTS has good test-retest reliability and construct validity (Davidson et al., 1997; Zlotnick, Davidson, Shea, & Pearlstein, 1996) , and differentiates between veterans with PTSD and with no Axis I diagnosis (McDonald, Beckham, Morey, & Calhoun, 2009 ). The total DTS score derived from the sum of the individual item frequency and severity scores were used. Alpha for the DTS score was .96 for both men and women.
Beck Depression Inventory-Second Edition (BDI-II; Beck, Steer, & Brown, 1996)-The BDI-II is a 21-item self-report questionnaire designed to assess depressive symptomatology. Respondents endorse one of four statements (scored 0 to 4) that reflect increasing symptomatology. Items scores were summed to create a continuous total score used in the analyses. The BDI-II is widely used in inpatient, outpatient and community settings, with supported reliability and validity in veterans (e.g., Nelligan et al., 2008; Rauch et al., 2010 ). Cronbach's alpha was .94 for both men and women.
Alcohol Use Disorders Identification Test (AUDIT; Babor, De La Fuente, Saunders, & Grant, 1989)-
The AUDIT is a 10-item measure; the first 8 items are scored (0) never, to (4) 4 or more times a week; the last 2 items are scored (0) No, (2) Yes, but no in the last year, or (4) Yes, during the last year. The AUDIT total score was used in all analyses. To provide a comparison to studies that have categorized participants based on a cut-off score, we examined the percentage of men and women who exceeded a total AUDIT score of 8 or higher which suggests possible alcohol misuse. In the present study, 23.3% of men and 8.8% of women, respectively, met this cut-off score. Of interest is that more women reported abstinence from alcohol than men (29.2% and 18.3%, respectively). The AUDIT total score is sensitive to harmful alcohol use in diverse populations and has demonstrated good internal consistency (Saunders, Aasland, Amundsen, de la Fuente, & Grant, 1993) . Internal consistency was .85 for men and .83 for women.
Analysis Plan
We used structural equation modeling to examine the theoretical model illustrated in Figure  1 (Mplus 6; Muthén & Muthén, 1998 . As recommended by mediation experts (Fritz & MacKinnon, 2007; Preacher & Hayes, 2004 , we examined the total, direct, and indirect effects of exogenous variables, which were all measured continuously, on the AUDIT total scores using the bias-corrected bootstrap based on 5000 bootstrapped samples (Efron & Tibshirani, 1993) . Bootstrapping creates empirically-derived sampling distributions from which statistical tests are based. Importantly, bootstrapping does not rely on the assumption that indirect effects are normally distributed and provides a powerful test of mediation (Fritz & MacKinnon, 2007) . We examined age and marital status (0 = not married, 1 = married) as covariates in these models and found that controlling for these variables had no substantive effect on the results.
The percentage of missing data ranged from .1% (n= 2) for all three trauma exposure scores, combat exposure, and depressive symptoms to 1.0% (n = 18) for PTSD scores. Across all models, parameters were estimated using maximum likelihood estimation, and missing data were handled using full information maximum likelihood. The criteria for a well-fitting model were set according to the guidelines suggested by Hu and Bentler (1999) : CFI ≥ .95, RMSEA ≤ .06, and SRMR ≤ .08. The criteria for 'acceptable fit' were set according to suggestions of CFI ≥ .90, RMSEA ≤ .10, and SRMR ≤ .10 (Kline, 2011) . Descriptive statistics for all study variables are shown in Table 2 .
Results

Overall Model
In our first model, we examined the unique effects of each of the four measures of trauma exposure (mean number of non-combat trauma experiences before, during, and after the military, and total combat exposure score) on depressive symptoms, PTSS, and alcohol use based on the theoretical model depicted in Figure 1 . Our specific interest was examining the total, direct, and indirect effects of trauma exposure on alcohol use via total depressive symptoms and PTSS. We controlled for gender by modeling it as a predictor of all other variables 1 .
As shown in Table 3 , each trauma exposure variable predicted unique variance in both total depressive symptoms and PTSS. In addition, mean number of post-military trauma 1 As there were significant gender differences across all study variables except posttraumatic stress symptoms (see Table 1 in Supplementary Material), we controlled for gender by modeling it as a predictor of all other variables. All bivariate correlations between study variables were significant across men and women except for the non-significant correlations between mean trauma experiences before military and combat exposure (see Table 2 in Supplementary Material). symptoms and combat exposure scores both had small direct effects on alcohol use scores. Depressive symptoms, but not PTSS, also had a direct effect on alcohol use scores. As shown in Table 4 , each of the trauma exposure variables had significant indirect effects on reports of total alcohol use via depressive symptoms, but not via PTSS. Thus, our results indicate that the effect of trauma symptoms on alcohol use could be at least partially explained by its relationship to depressive symptoms, though three of the four indirect effects of trauma on alcohol use through PTSS were 'marginally' significant (ps < .10).
Multi-Group Model by Gender
Given the main effect of gender on all variables, next, we examined whether gender moderated the relationship between any of our study variables. A multi-group model was run in which all parameters were freely estimated across men (n = 1450) and women (n = 375) in the fully saturated model tested above. Then, all relationships were constrained to equality across the groups to examine if there was a significant decrement in model fit. In the constrained model, the model fit did worsen significantly, Χ 2 (21) = 34.66, p = .0308, CFI = .995, TLI = .993, RMSEA = .027, SRMR = .028. To examine moderation, each parameter was constrained to equality (one at a time) across men and women in an otherwise unconstrained model (i.e., all other relationships were allowed to differ across groups). As shown in Table 5 , there were only three relationships (of 21) that were not invariant across men and women.
Importantly, the direct relationship between total number of PTSS and alcohol use was positive and significant among men (β = .11), but was negative and non-significant among women (β = −.04). The positive relationship between non-combat trauma experienced during the military and total PTSS appeared slightly stronger in men, and the positive covariance of non-combat trauma experiences before the military and non-combat trauma after the military was somewhat stronger among women than men. Table 5 shows the results of the final multi-group model in which all parameters were constrained across men and women except for the three parameters that were determined to be invariant. This model had excellent model fit: χ 2 (18) = 17.583, p = .4834, CFI = 1.000, TLI = 1.000, RMSEA = .000, SRMR = .024. Based on this model, the total, indirect, and direct effects of trauma exposure variables on alcohol use were examined. The direct effects are shown in Figure 2 .
As shown in Table 6 , across both men and women, each trauma exposure variable had a significant total indirect effect on alcohol use signifying that either depressive symptoms, PTSS, or both variables at least partially mediated the trauma-alcohol use relationship. As in the overall model controlling for gender, the multi-group model shows that depressive symptoms significantly mediated the predictive effect of each trauma exposure variable on alcohol use across both men and women. However, the multi-group model also revealed that for men only, the effects of non-combat trauma experiences during the military, non-combat trauma experiences after the military, and combat exposure on alcohol use was partially mediated by the total number of PTSS symptoms. Among men, the indirect effect of noncombat trauma experiences before the military on alcohol use via PTSS symptoms was 'marginally' significant. Among women, none of these indirect effects approached significance given that PTSS symptoms were not predictive of alcohol use among women.
To further explore gender differences in non-combat trauma, we collapsed across time and compared mean TLEQ subscale scores. Women reported significantly more non-combat trauma (p's < .05) across all trauma types (i.e., illness, attack, childhood violence, childhood sexual abuse, and adult sexual abuse) except accidents.
Discussion
Our goal was to examine associations of lifespan trauma (before, during, and after military service) and combat exposure with mental health symptoms and alcohol use. Further, we sought to examine whether these associations differed for men and women. Similar to prior findings of women veterans (Freedy et al., 2010; Sadler et al., 2004; Zinzow et al., 2007) , with the exception of accidents, women reported more non-combat trauma than men across various traumatic events. In contrast to women's higher overall rate of lifetime trauma exposure, women reported less combat exposure than men. However, of those who had been deployed to OEF/OIF, over 85% of men and women reported at least one instance of combat exposure. Of these, most men and women endorsed combat exposure in the light to medium range (Keane et al., 1989) , suggesting that the gender gap in combat exposure has reduced in current wars. This finding is consistent with Vogt et al. (2011) .
Also consistent with previous research on depression (e.g., Iverson et al., 2011; Lapierre, Schwegler, & LaVauve, 2007; Luxton, Skopp, & Maguen, 2010; and alcohol use (e.g., SAMHSA, 2010) female veterans reported more depressive symptoms than their male counterparts and male veterans reported twice the level of alcohol use of their female counterparts. Similar to findings from a large scale study of active duty personnel (Foran et al., 2012) , women were also more likely to abstain from alcohol use. In the present study, men and women reported similar levels of PTSS. Research on PTSS among women veterans is mixed with some studies indicating more trauma symptoms among women (Gibbons et al., 2012) and others more trauma symptoms among men (see Tolin & Foa, 2006) . However, as noted, most recent research indicates that for the OEF/OIF veteran cohort, gender differences in PTSD rates are eliminated when accounting for level of combat exposure (Vogt et al., 2011) .
For both men and women, non-combat trauma after military service and combat exposure had significant direct effects on alcohol use even when controlling for depressive symptoms and PTSS. Generally these multi-group direct effect results suggest the relationship between trauma exposure and alcohol use is similar for male and female veterans. Not surprisingly, in our direct effects model, trauma exposure predicted unique variance in depressive and PTSS.
When examining indirect effects of trauma exposure on alcohol use as mediated by depressive or PTSS, gender differences emerged. Overall, trauma exposure variables (i.e., amount of non-combat traumas before, during, or after military service, and combat exposure) had significant indirect effects on alcohol use via depressive but not PTSS for women while both indirect pathways were significant for men. In other words, in terms of depressive symptoms, our results supported the self-medication hypothesis (Dixon et al., 2009; Marshall et al., 2012; Ullman et al., 2006) vis-à-vis trauma exposure for both male and female veterans. However, in terms of PTSS, self-medication through alcohol was not found to be a supported coping mechanism for women.
Although men have higher rates of alcohol use disorders (SAMHSA, 2010), combat or other traumas associated with depression may have a similar pattern with alcohol use for men and women. Why this would not be the case for PTSS is unclear, though there are a few possible hypotheses. First, research indicates that women and men may perceive (e.g., Irish et al., 2010) and/or may respond to (Tolin & Foa, 2006) trauma differently. Theories such as the "life change model" or "vulnerability perspective" (e.g., Hobfoll, 1989; Holmes & Masuda, 1974) combined with research on increased rates of alcohol misuse in those with childhood abuse history (Rosen & Martin, 1998) and pre-deployment mental health symptoms (Jacobson et al., 2008) support the idea that perhaps men and women enter the military with significant differences in lifetime trauma exposure or life stressors which may predispose them to differences in vulnerability, coping skills, and mental health outcomes.
Alternatively, specific traumatic events, such as level or type of combat exposure, may be more strongly related to alcohol use. This view is supported by recent work indicating that non-combat related lifetime traumatic events cease to predict alcohol misuse for women once combat exposure is accounted for (Hassija, Jakupcak, Maguen, & Shipherd, 2012) . It is also possible that alcohol is not an effective or chosen coping mechanism for trauma reactions for women unless this trauma is also associated with depressive symptomatology.
Study Limitations
There are a number of study limitations. The nature of the cross-sectional design raises questions about the directionality of the observed relationships. Longitudinal studies are needed to more clearly elucidate how non-combat-related trauma and combat exposure impact the trajectory of depressive and PTSS and their relationship to alcohol use. Replication is especially important in light of the few studies that have addressed trauma and alcohol use among women veterans. Specifically, as self-report questionnaires of symptoms with different timeframes were used, replicating this study by evaluating but classification of disorders is of critical importance and has clear treatment implications. Moreover, slightly more than half of participants were registered for healthcare services within the VA; their experiences may not be fully representative of all veterans. However, their responses may more accurate reflect the population of veterans receiving treatment within the VA system and residing in the Mid-Atlantic area, an area in which there are a large number of veterans and active duty service members. Another limitation is that 31% of the sample identified themselves as being on active duty (21% of whom were in the National Guard or Reserves), which may limit conclusions regarding post-military trauma.
Importantly, the AUDIT assesses both alcohol consumption and alcohol-related problems; thus, we should caution the reader that alcohol use scores may represent heavy use for some and alcohol-related problems for others. Moreover, we did not examine or control for anxiety, so it is not known whether the effects are through negative affect more generally or depressive symptoms specifically.
Strengths of this study include a large sample size, the use of standardized questionnaires, and statistical modeling of complex interrelationships between commonly experienced but understudied co-morbidities, which represents a methodological advance over other studies of Iraq/Afghanistan era veterans, especially of women veterans.
Clinical Implications
While depressive symptomatology is a significant risk factor for alcohol use among male and female veterans, the relationship of PTSS to alcohol use is more nuanced and appears associated with gender. Although we cannot establish causality from our data, mental health professionals should recognize that not only are non-combat trauma and combat exposure associated with alcohol use, but that for both men and women, depressive symptoms may be a particular risk factor for alcohol use. These also findings underscore the need for gender awareness and thorough ongoing assessment of depression, PTSS, and alcohol use by mental health professionals who work with veterans who have been exposed to a variety of traumatic experiences, including combat.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material. Multi-Group Model Note. The top figure depicts the model for men; the bottom figure depicts the model for women. Only significant effects are shown. Significant covariances among trauma exposure variables are omitted for clarity. All regression parameters are standardized. Although most paths were constrained to equality across men and women, differences in the standardized parameter estimates are expected due to different standard deviations in both predictor and outcome variables across men and women. The most substantive difference between the models for men and women is that posttraumatic stress symptoms were predictive of alcohol use among men, but not among women. Table 1 Demographic Information by Gender .072
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